Sir,
We read the article by Rennie el al with great interest.'
In the absence of any recording of blood pressure it is not possible to say whether perturbations in cerebral blood flow velocity result from transmission within the arterial system, or from the effects of changes in cranial venous volume, which are also known to affect it.2 Unfortunately, as these different effects tend to be opposite in direction and out of phase with each other, it is not possible to distinguish between them by an analysis of cerebral blood flow velocity and respiratory phase alone. The lack of distinction between the two effects is underlined by a failure to find a difference in the coefficicnt of vatriation exprcssed as a percent (CV'%o) of the spectrum area between the apnoeic and synchronously ventilated groups. This is the more surprising as it is known that the effects of passive lung inflation v spontaneous inspiration on left ventricular output and intracranial venous volume are not only opposite in direction, but also quite different in magnitude. Our own work suggests that the CV% is inatccurate at low levels of variability such as those encountered during muscle paralysis and ventilation.3
Another potential inaccuracy in the use of the CV% of the spectrum area lies in its reliance on the relative frequencies of respiration and heart rate; if spontaneous respiratory effort is occurring irregularly or infrequently, then the duration of 10 cardiac cycles may not be sufficient to quantify the effects of this activity on cerebral blood flow velocity. We have found good correliation between the CV'/0 over 20 cardiac cycles (used in Perlman's original work) and an estimate of respiration induced variability using spectral analysis, at least in aortic blood pressure, during spontaneous rcspiration. We thanks Drs Bignall and Rivers for their interest in our paper. Our present system allows the collection of only six seconds' worth of Doppler information, which was the reason for choosing 10 cardiac cycles, but the spectrum generated was from a fast Fourier transform and a Duplex system, which may bear more relationship to velocity than the continuous wave system used by Perlman and Volpe.' While accepting that the area under the curve measured with computer assisted planimetry is a relatively crude index of variability the method was sensitive enough to detect differences between synchronous and asynchronous ventilation and the values for variation are in good agreement with other estimates of variability in systemic arterial pressure.' We feel that the protocol, in which each infant acted as his or her own control and the velocity was measured with exactly the same technique in both types of ventilator interaction, adds confidence to what was a highly significant result (p<0-001).
Further work is undoubtedly required on the underlying causes of variability and its accurate detection, and on the possible benefits of non-triggered synchronous ventilation. Changes in central venous pressure are important and have been shown to occur sometimes opposite to the systemic arterial pressure swings, meaning that the changes in cerebral perfusion pressure are more marked.' We plan to study this interesting phenomenon further with an improved method allowing rapid computer estimation over several minutes.
